Pro-opiomelanocortin-derived peptides in the testis: evidence for a possible role in Leydig and Sertoli cell function.
Pro-opiomelanocortin (POMC)-derived peptides such as beta-endorphin, ACTH, and MSHs were identified in the testis where they were exclusively localized in Leydig cells. Examination of testicular extracts by a variety of physicochemical and immunological techniques indicates that the processing of the POMC in the testis is very similar to that in the brain. By using a cDNA probe, the POMC-like mRNA present in total testis and cultured Leydig cells was 150-200 bases shorter than that in the hypothalamus and pituitary. In addition, POMC mRNA was localized to Leydig cells using in situ hybridization. The expression of the POMC-like gene and the accumulation of POMC-derived peptides in Leydig cell were shown to be under the control of gonadotropin. As the testis contains low concentrations of POMC-derived peptides, we suggested that they may be implicated in local regulatory events within this organ. This postulate was supported by results from in vivo and in vitro experiments suggesting that different portions of the POMC-molecule may have opposite effects on Sertoli cell functions. For example, MSHs increased cAMP accumulation and aromatase activity in these cells, while opioids inhibited Sertoli cell proliferation and androgen binding protein (ABP) secretion. Furthermore, following intratesticular administration of opiate antagonists, testosterone production was reduced, suggesting that Leydig cell function may be also modulated by beta-endorphin and/or other related peptides. Taken together, these studies support the hypothesis of a possible role of POMC-derived peptides in testicular function.